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(57)Abstract: 

PROBLEM TO BE SOLVED: To miniaturize a fuel gas 
generating system for a fuel cell by using a metal hydride 
which is called chemical hydride. 

SOLUTION: In generating hydrogen through hydrolysis of 
a metal hydride, a pulverized metal hydride is supplied 
into a reactor 23 while water is injected from an injector 
3. Water generated in a fuel cell 1 is utilized in water 
injection. With this arrangement, a water tank for 
hydrolysis can be omitted or miniaturized, thus enabling 
miniaturization of an overall system. Also, water heat in 
the fuel cell 1 can be utilized in the reactor for thermal 
decomposition of metal hydride, and heat generated at 
hydrolysis can be utilized for thermal decomposition of 
another metal hydride. 
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flBaa^yfc&asfcr^ifcgAift a, sc»«rtt. 

8T*fc«, M*zizv M 0tfaSiKv72p«Eift 

UT, *5V^2t|Z!f» ^^A=^^««l«2A|zm 
JST^» CtDTOtt, «»««2A|Z*e-feVlt2e, 

2f 0>ai*|Z8-n*Tf7fc:h*. *atV!t2att, « 
M««2A0)TRB?Xtt*tt£lir*. ?KfttVtt2 f tt, 
***«2A0)±W*&$ttair*< 1 *tttV»2eJ: 

y fe^fiftiT ftio/tct fti^iti a fc, S'J^a z: h 
1 ott. ?]<a)ii5£^f7d. «?Ett, *fiAbktt*feVtt2 

f izaufce.ftTf?it**i*. cdr*ctizj;y. ^ 

»«M«2Aa)*fitt» ?J<fttVtt2e, 2f 0)|g||Z&£ 
0 3 xi?S?J<5&2 c^ii^TS5 2SS2d 

fliizfflatfsiAr*TOtt«#.u »v-F^7tf^ 

MI8«e)nD*J:yftXltttB. ^fS?KK2c(J)S± 
»tPll;ffi(BlZ7j<tttV*t2e€iftl7fc. Bangfcm 

«0ttaar*tt*v*2e*TfcfTfcai». 



Co o so] A1. $1£JBM £JSt**fb&^a)iI* 

sfi 5 <m : d 4 us 1 scjg «d t u r <»**8«>fc ^ 

2 0 AJ)l?jB& #2 1 A|Zfcl>r. &a*?l?ftteCH|I 

Co osi] ssttt. £Jg**fbtoCH£f*izisi3;** 
V- *7TSUU-3 1 ftibflUlidti*. U U-3 10) 

^■v- ^7tt^jaiaz^ hi on^ysiaisti^. uu 
-3 1 £*vliT5fc. &«?j<3?fb&cH£ii-Dr*S5 

*n*cfci=«*fc«fc ##iza$$jiz£jg*a5fb&s 

a-^ssuairscfcizj:^ £JKrt*fbfecH/\a) 
ig**^s>jair^. "assize s^srfs^air* 

[0 0 5 2] £S**fbtoCH^<Di§*tt, i*8*>fc1 

m$ 1 m o^fifi?)<^sjES» 2 3 \zm$t * z t as v z 
tii^t&mvt. >M%\zj;v&%,HmimcH*to$m 

& mx\t, x<Dtoin\z±z>Tm®,$ti%. 
C00533 ®z\mwmmmw<r>7Q-*v-t 
I'jaiaz^ h 1 o^nfir^aanrs 5* :o 

i) • w,wmwi\z&iitoz4 
**lTl**«dl=l* twv *7r*wLre <*u 
U ?h i 0|zmA*)*1i*£3£«S73(DfiBlz 

[□0 5 4] tsa^i mtmmni^ri^i^^ 
\Z\t. %WZL-y M o\t. tttmm&it>?\z®M^ 

I* flO'KdNTO tfS <D£ldi* tf£ * ft T 6>S ft 
jzii, UU-31 £*'JaPLT£JS*$fbfcCHA>a)iI«i 

£epfiar*<£3izuu-3i *7 Lztio. m 
*a»*jttA>5A><o?fls:i*. mm. m^m3\zmT^ 

ttur«iKJ:u **je«. ia««S3 6^mis^ii/i:i 
fig*o)SHi[ia£fcor£fbTSft>*rfc fc** 
^ ^m*)tiji5fcii»ms2iz^fiS7j<o)S^ai^ia5 

[0 0 5 5] *5 L 'i'7S2|Zfcl,^ fcD**H«IISfc¥l 



iz<£5ao*£iK£r>ater5 ^t-;7ss) , ad*£h 

[0 0 56] &jg**fb&cH^a)ii5HL tetomv 
1*®m^tl^a)mi+\ztmmz%m?%zktfT$ 

&tt*;fci6>6a)£/dt*<Djfcl*. SsSSTdIzjc UT 

[0 0 57] (5]6liJ«^*ittai£$'Jai<J)7a-9 1 ^-h 

S'jaiaz-y h 1 oftssifiT^ars ^. ca) 

^if(D^rpe*iZib£^s*7]<*a:5A^L (^^-^7 
si 0) % j«^«)*io^^]<o)S65+^^5^^iJS: 
t% (7f -v7si 1) . CO)^JS:li, 5JC82 3<D* 

(7t-;7S12) , *£T***S£iisr«rar* 
SdSP^fid <.Z?v7s 1 3) ♦ ?K*HdiS#?J<#SlZ 
UftrfiSIZ^^J: 3 U U- 3 1 (D^a-^-r^ffifb^-t* 

^jg>K^fb^cHizenftD*^^E^7-r- Rv^ 

[0 0 58] 7ry7S1 1lZ^l^T^fiS7KO)Sft5+^ 
?k$®Z1io iZ9v7S1 5) . 

[0059] tits. SeoS'jaisaffizfcisr. ^^^7 

S 1 OCD^SlfSfliSfc^tf^x^S 1 4, 

U fia?J<^ (7T7 7S12) ii^iz^^ifflt 
(7f*i»7si3) a)^$^f7r^<tdizurfc[5]«(j) 

LTL^tia, BP«. ?K*E6ig* 7 X*SlZJCUfcfiSlU 

C0060] jaiTKMLfcSSisttJBwa)^^^ iz 
li, 3i*»wi=8i**M*J=iioiir. sxoa*©*^ 

^lzj;^r?J<*^^fiSr^Ci:65T?^/=fiD. J»l4tf^ 

©r^cfc^r^^. »3izttS^jfiio)ii8?*»iza* 

[00 6 1] A 2. »2»»M 8jctJSti!£«;tS1« 



J5£»23|Z**#JgD256iflU<D:hrL>*. J5£» 

*izgl «j*^ji7sASKi*&tiray, **s*m> 

H*7tf*fc^^Jb7 6|Zj;or*£*^0)ffl3vi:* 

co 0 6 2] &m*m<tmm*$miz£&$t\tt$L 
fit^2 4iisjc»2 3<j)«25izs«*tiri^» as* 

ITNa BH4$ffll^«^ £j*ifol*NaB 

y, 7tv&m*mitto\z&7ivz%. W*K, n q bo 

Na B02 + 4 H2->Na B H4+ 2 H20 

DDfiffl*. 3 00K Jfl)flft«*SjCrS *. J5J&IZ 

MttMtt. MHO. EJB*2 3l=fc-3«fel*. to 

[0063] «t4ff^rt^yA 20 B|=J::hl& ffl 

©/^i/75, 6©«y*;uij;y % sjc«2 3r*/ifi^ 

<D**€£di»2 4|Iffi|gT*£fctfr&*. i3oT, 
£fi£&2 4££S*3l?ftfelZ&SU WMfflMCfctf 

CO 0 6 4] »2K»MTI*. £M<D**«£tf»2 4 

CO 0 6 5] A3. S3Sl^ffJ *ffift±Jdl£tt&l;L 
*«Jd|:iaettJBa3C»iltLTfl)«W«*f © 
ffiB&flftf^ Titter »1*»«I=*JL»T, H 
2IZM^ UfeWDAKI=K jt T\ & fc ttH 2 tiftSUMI 
kttiz, *flm£«IJME%« ATI'S. Ha)i6»3£ie 

[0 0 66] *3V01 3|ZS*i=>:htoJ<l2, 

3pa)fij^iz < tT»Tie < B^5nn^ c^iebi*. sj&s 

r%. K**<D*tt* J5l5»2 3 0>Pftm;-DT&ft* 
CO 0 67] »3 3CJg«|=J:ftlJ. SJM2 3T£U9 

TfccfcU 

CO 0 68] »M2Tfft6tlfc*«£&EJ&tt2 3i:: 



[0 0 69] A4. S4XKM **£ttR£il;l*ffi 

rf: S9liS5 43t^WfcU7-<DC*W*)t!3S'^5 i A <D«B* 

M«^raVII3T« SiMBMCISL'T. £JC» 
2 3fl)T55illlZ**^li»5 0^a^fc«|js6rR *. @ 

CO 0 7 0] rt*3ll85 0tt, *$£tt&5 2<D-* 

o)ffiiz«igS5 3, «*(0EDiiJKiiS5i*eijri«jdi 

miM5 3|=tt. flj»2 3«ll*tlfctf7 

[007 1] ^SR5 2tt, mte£5 3fctftffi£5 

&RTfc *. MAtt, afctty^^i Aft 

<D*R, C;h£a)£JS£*?LHfca)iffl?Lrtlz!IfcLrJB 
tid4lfc»tt£$**aNMK5 2 t UTiBfflT*Ck 

co 07 2] miss5 3izmis*^fcii6tf^d)** 

I* **SIIR5 2a>wmz«*oTtfia£s ilzfoits* 
& *«@HRy*s««ifti*Tfcfti'. 

[0 0 7 3] **3IIR5 2<D**ftSfl&jK«fiLh*ti 

zttto* teases i L*«ffii=flfcT*c 
E*Mi«ftttra. isai^s iflt&tt. a a* fife* 

*!:*«& I: i: LTT^- K 1 a 

IzttttStl*, COfeKigftli. S53XSMi:m« *3 
V01 3<J)*£J5J£S2 3 0)»rsUt UT^flSSftS. 

sinmi Ta>£jtf#<D-9«fljflUTfcJ:i*. m.M& 

[0 0 7 4] S843t^«lZ«ttil^ ftM*£ll1litt£ 

y, ftJB-f^VSSrfU iO)*«HR<D-f* 
V«»*J3<* »43C)B«-Ctt, ?ic*d«3 0fl)ffiffl 

[0 0 7 5] 3B4aJK«70L 4c»AMK9 2«initT 

[00 76] B. S2HffifiiJ: (SJ1 Ott^2^M5fiiJfcL 

*2*»W0)ja»ff^rtV^5 l ii ZOCIJ. 

252 1. ^2S?K 252 60)2 ®R^|Z^Jg?k*ft^^«X. 



EMkl^Urfc S51S?B 2$2 1|ZBL fiD7j<^IRfflO) 
£J5(**fttoftH?B ^fcTl^ 382§?JB 2$2 6|Zli!* 

qi*. ££»2 3c<j);s5Bo-iiiT& y. seizes* 

[0 0 7 7] S51S?I« 2?2 1t»2l?3a 2P2 6 0)£Jg* 

KZm&tltz. BP*. fiD*^*?, tftf^lZ 
EL*:2«tf<D£JS7l<*ft:teSEU »1ItB 2521H 
ttNaBH45. S2i?jR *3 2 6|ZliLi HS!?jB 

60)H/t. Li HI*. ?)8 5 0tT^K trfcssiz 

™r u y *a? r s c k 65 jo * ti t 

Li H L i + 1/2 H2 

Sg2B?j& S2 6|Itt % Li H|=RB6 3\ U** 

[0078] «ittt3a>**s«far*fc, ssht^sp 

tf*tifc**tt, J»H«&i l=0tte£tL ^24« 

$2l?jB S52 6<J)L i HO±|Z$«*tl*. LiHU, 

SfijS2 3crtizB?» *fcTi**fc«k to*3Hr£l; 

/■d*tt, L i HlZfia*^*. SB2!t« »2B(DLi H 

[0 0 7 9] &znmm<i>imt3?&i&*jX7-t> \z*t\ 
ix. 2«iwa)&a**ft«io)«iHi=J:yax*d>i=*4o 

[0080] B2I?B 92 61*. iBrLfcJ5lCS23C 

mtems&?&\i%tiri**\\t&i*. mail $23? 

HS2 6*. KJES2 3CkliSi]<D£8k LrWrfLr? 
TM»ffl±a)»ffi!5rJ!lD*«(B«0)ifc*S82!?» S52 

«2!« 926l=ilMT*.fc*l=LTfcJ:L*. 

[0 08 1] &2mmm\ztiozt. $n&Mm m 

4) fcctt/$2£teffl (07) kl3fcCD3!^&J£«diT 

[0 0 8 2] ttejUMTtt. JBS«2 3C|Zj*ft«ti 
23ci:«*fgT*«jd€»^rtiftL*. 

[0 0 8 3] C. $3£ffi*j: H Hi58 3£M&JkL 



33£ttMTl& e5^%jftiT l ^Uf = ?ftizj:or^a 
**ftttfl)»d»*f7d««n5T. »3£Jfcfirj<J)|*8tf 

l> 20DO)«fiJj|^ JUT4>£TSlS»M 

ktiSTS. »i lz«5(4*ififc^J5iC»2 3DSir?* 

fcfcd)JltV7 4oa>&IMatl*. ?KV7 4 OOilfili 
Mffazvh 1 ol=J;ywai**i*. 
*t»fl)fcLfc. SB3SBBWTtt, *fiI#£flS«*-t*5« 
ttfcLfctf, «S»«iii!l(D*ttSEJC*2 3D|zaiB^ 
8Btt««rfi titter Le^tt*%ffia*t**flH9l=0B 

[0 0 8 4] !?B 92 11*. 3Sl£l«&Jfc|5l&. 
4SJ8l*fc. £0)fcHtt, a^<Cttttfcd)ffl*^t)-tllz 

NaAl H4-» NaH+AI + 3/2H2 
[0085] Wapa-y h 1 0 65/7?V74 O^ilfiT^ 

«^«)ti10)»65fchiI^|ZJ:3rJ5JCS2 3D|ZjI 
tttl*. EJS»2 3D|Z»|fflft**lfc&JB?J<Sft»ltftt 
^?^^k, lft*«l=J:y J5JC&23 
Dlzli. ca>MtdW«(S»»IUI«iR8r«Cl:tfa 
Sits ^jtf?*ifc7K*tt, 8|zmfS**i 

ifcd«T*ufcajtftti2 4i*sjc»2 3Da)«ai= 

•ttdtld. J5JC»2 3D|Zt-3^0)JlO«\«S« 

[0 0 86] SS3SEliBW0)tt!»tf a3EjtfS>7* A l=J:*i 

[0 0 8 7] »3Xffi1N?l^ ^JS^K^fb^kLTNa 

sjs. Mtt«^MMi=aftT»^±iMjft<i:yfeffi 

0 0-1 5 0tfia<£(DT 4 ^S?)<*ft^lJ. Cft60) 
N8AIH4, L i A I Haattf^tffcft*. UViaS 

&k-tt««aiisajSdSiSL*tt!l4*)i!3^fflL^^lzl4. 
NaBHAttk, SlZ*ffl«d)&S?K*ft«5d5fiffl»ieB 



C0088] $3£J5fitWlz;isi*T*u (d 
4) fc<fctf5&33craw (07) |z^Lfca<?<D3:JBM£ 

Tfc&U $2g&frJ<D$2l9j& 82 6£ftQfcfc 

tOk LTt £IK 

[0089] a %4mmm • n z\t&4&mmk u 

[oo9o] ssT^aiy. dogbee izm**^ 
ooD^tttt^ti^ mat? ho)*»ii, sat 

[0091] Mttfct-;' heoAiz^ur. rtsmsss 

tt]*3INffla)*$!!?n «jK3V0 6 1, 
*ftfe£!?B rSAB**fc1MV$6 3ff«*&tir 
Ctl&0)5V$HL f-*l«lE«rai8*ftTl» 

*. Etta. *«v06 i©?j<ft3^a**fkttiav^6 

BiSfctt-DTU*. EttlZtt, #9V9^&0»Mffi 
«PIS?'$MJt7G2a, 62 b#I8:l7*liri*£u 
[0092] m0a£riv;i?& l=tt, J5JCB70II 

S£» r % ft mmz* 7 3 tfau e> t>r u *♦ 
Mttfci^heoAi*, ««ci6 4T. co)ffi?$l?7 3 
nais*ti^. m$s«7 3<D«ji=tt, «»Jbt»hBo 

76 6^BI^'d*iTI^. mo)MI4ft-fev h60B~6 

[0 0 9 3] MJl/77 2^j>LTJ5JCS7 0 

l=tttt**l$. EJ53S7 OlZli. EJSaZy h7 1 0B 
ytti7*>tiTL>*. SJSazv h7 1 \z\t. hQ>k$mm 

[0094] |i 3l*£jca-^h7 1 0>« iSSspTItt 

;i/^^r^«ijS»T26 y. cot in*, ii^^iiiflr 

*SS»ttt*. J5JCazvh7 Hi, tJl/SffiSSaizfte 
ttJ97 1 aAVBI^^ftTL^ »»Jf 7 1 a tt, 

(pvd) . fb^&sa (cvd) tttrfflBa-t* 
EJSZ1-? h7 1 Ttt, fiOrttflBEJC 

tt, CCDEfclzHfjld CfctfSia LU 

[0095] Eflll7 0iztttt*tu SJCa 

zyh7i©#tii/*afflT*t. ta^*nfci»tt(Dft 
miz^r* so«iiaiD*diHu **«£jdiy*. eg 
»7 0^it **. ^iS^S^^. fcJ:c/rto);i£ 



[0096] C<DiI£«jtt, MJI/77 4S^UTd»» 
8 0|ZmtS*tl*, 0aMMB8O|Z-,UHI 

u fcsiz*tttTS. **tfai*B*a)afcTa *fc 
0. dms8oa>±9i=Bi^ti^»0ffia8 1 ft>*;$ai 

Sgoizsati&fc. ftai»90|zii % Mi7-rVtfBl^ 

**lfc**fl;ifcL IOfflD9 2p6fllffi*:tt. ttWWft 
l=««*tl*. *EIR*9 l|=laMX*tlfc*tt, ttbkft 

[0 0 97] *4ftBMI=Jt4ftK. *fc*H**fc»fc 

(Wisas»aiiiiiifl*-c*cfcizj:y. *i:srs^ 

0*4*08 *. 38Hz, sB^J«SfflL^CtlZcty. 6 
B**fb!KII*fl>a izttBUr, »jH 

*. Jtfc. £S**fbfofcaiz«JI£E£Sizfc$Sr* 

a* 

[0 0 9 8] tt4«BMTtt. i04cdlRI=^Stt^»c 

*<b«ik*fc«w«)ty hTa*y*cfci=J:y, & 
HrtfcftfiJflMSSSfclzfid C fcd5T »^NAflSft 

y, -»o)fttvh*ffli*T****jdiL-3^ itovti 

[0099] 7j<fcJ:lf^Jg?]<#fbfeo)mig*i£tt. ftt 
v h^lZBfiS^ftSfctDTtetttV 

H«tro)*«aft*. Ki5JiJBd5tR^«aSizaoTfe< 
[01 oo] )m>i<$mmG)?m. mnmto<r>£&*&M 

JHLTfcJ:Li. C0)<6^, A«**fb1*3V^lzajjfeK 

^m?sur^^tiA=ii^iR^sjcs7 oizmisr^fco 
t LrfcJ;i>U fflfg«7 3iz?Ki:^Jg7j<*fb^^iiJ3iJ 

[0101] ju±, *«w<Da*fl)S6»wi=-3i»Taw 

fcttL»d*Tfc«l». Mil HE. »i ~$4£ffi1W(Dtirii 
tt»i 0>aKW$H*irj5UTiSi«ffil^^*t.a)kL 



I 



*$umm (S3) , im&zj&mm (ss) . **a 

[01] 5i3B$WfcUr<Di*tt*)t!!^;*5^ 0)«BS« 
;di£^rira0T& 

[(333 SJBMfc L^II««2A(J)«««/iS^T 

[0 5] «|SJ«ftttitfPJ»fl)7P-?i»-hT» *. 

[06] ttB«MiE*»]»o)7n-*i»-hTft *. 

[17] »23t»«kUT0)«m«l6V^yZ. (DffiBStt 
[08] »33CKWtLr<D«»«ti!l/^yA 0)ffiB&m 

[0 9] *4»fR^lTatfM«a*';i?& 0)ffiBS« 
[010] £2g«HJ: LT©«SIS»*5ft^?^ (DffBft 
[011] »3SgBfifiiJt LT(J)«SI4«5ti^7?^ 0)«B& 
[01 2] »4SB»«fc LT0)ttlf4a^*JdlS'^yA 0) 
[01 3] fij6azyh7 io)ffijS^jnrifi^0rR 

*. 

[ft9<DK9D 
1 

2-&»8 

2b-*lS» 
2d-»2S» 
2 c ">Si3*ft 
2p-itt*V7 

2 t >»&Qyo 

2e, 2f »'*j!it^ 
3p-*V7 

3 •••«!}« 

5, 6-«]»m7 
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